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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim 1] An insertion hole is formed so that opening may be carried out at a tip along the direction of an axis of 
a shaft-Hke the body of a tool, even if there are few these bodies of a tool. A rod spring is loosely inserted in this 
insertion hole, and it is supported by the above-mentioned body of a tool. And while the cutting head which has a 
cutting edge is prepared at the tip of the above-mentioned rod spring and each of the friction absorption material 
of a pair is mutually arranged in the field of these cutting heads and the above-mentioned body of a tool which 
carries out phase opposite possible [ contact ] The cutting tool characterized by infixing the viscoelasticity layer 
which consists of viscoelasticity material between the above-mentioned insertion hole and the above-mentioned 
rod spring. 

[Claim 2] The cutting tool according to claim 1 characterized by for the above-mentioned viscoelasticity layer 
being in the above-mentioned insertion hole, dividing and arranging it at a tip [ of the above-mentioned rod 
spring ], and end face side, and forming the cavernous section among these viscoelasticity layers. 
[Claim 3] The cutting tool according to claim 1 or 2 characterized by forming the flange in the end face section of 
the above-mentioned rod spring, and arranging each of the friction absorption material of other pairs in the field 
of this flange and the above-mentioned body of a tool which carries out phase opposite while the above- 
mentioned insertion hole carries out opening to the both ends of the above-mentioned body of a tool. 
[Claim 4] The cutting tool according to claim 1, 2, or 3 characterized by forming the supporter which supports 
this rod spring in contact with the periphery of the above-mentioned rod spring in the above-mentioned insertion 
hole. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to cutting tools, such as a boring bar and a cutting tool. 
[0002] 

[Description of the Prior Art] As this kind of a cutting tool, the boring bar as shown, for example in drawin g 9 
thru/or drawin g 12 is known. A cutting head 2 is really fabricated at the tip of the body 1 of a tool of the shape of 
a cylinder shaft which is a simple substance, or combined steel materials, cemented carbide, tool steel, or a P / M 
high speed steel in part, and was formed, and is prepared in this body 1 of a tool at it, and the boring bar shown in 
these drawings has the composition that the chip mounting eye 3 formed at the tip of this cutting head 2 was 
equipped with the throwaway tip 4. The end face section of the body 1 of a tool is attached in the maintenance 
base 5 of a machine tool, and is held, and such a boring bar cuts **-ed material by the cutting edge 6 formed in 
the throwaway tip 4. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, the body 1 of a tool is really fabricated in such a cutting 
tool. When cemented carbide, tool steel, etc. are used especially as the quality of the material, while high tool 
rigidity can be secured When it was low, and cutting speed was raised for this reason, or the stability limit made 
infeed and a feed per revolution increase and made cutting conditions high to vibration produced by cutting, there 
was a problem of BIBIRI having occurred immediately and causing aggravation of a processing side. Moreover, in 
such a cutting tool, when the above-mentioned boring bar etc. tended to perform deep hole machining since the 
limit of stability over vibration falls for example, so that ejection die-length L of the body 1 of a tool from the 
maintenance base 4 was enlarged, there was a possibility [ like ] that intense chatter vibration might occur and 
the cutting itself might become impossible. 
[0004] 

[Means for Solving the Problem] Were made in order that this invention might solve such a technical problem, and 
an insertion hole is formed so that opening may be carried out at a tip along the direction of an axis of a shaft- 
like the body of a tool, even if there are few these bodies of a tool. Insert a rod spring in this insertion hole 
loosely, and the above-mentioned body of a tool is made to support. At the tip of the rod spring of a parenthesis 
While preparing the cutting head which has a cutting edge and arranging each of the friction absorption material of 
a pair in the field of these cutting heads and the above-mentioned body of a tool which carries out phase 
opposite possible [ contact ] mutually It is characterized by infixing the viscoelasticity layer which consists of 
viscoelasticity material between the above-mentioned insertion hole and a rod spring. 
[0005] 

[Function] In the cutting tool of such a configuration, vibration generated in the cutting edge of a cutting head at 
the time of cutting carries out the variation rate of the connection object of a cutting head and the rod spring 
with which this is attached, and is spread on the body of a tool. Among these, vibration to which the variation rate 
of the cutting head is carried out first is spread on the body of a tool from the contact side of a cutting head and 
the body of a tool. Friction absorption material will be arranged in each of these contact sides, a cutting head 
vibrates, and vibration which the energy of vibration is changed into frictional heat and spreads on the body of a 
tool is made to decrease by this invention, here, when these friction absorption material slid and rubs. 
[0006] It is made to decrease vibration which is made to carry out the variation rate of the rod spring, and is 
spread on the body of a tool on the other hand by the viscoelasticity layer prepared between this rod spring and 
the insertion hole of the body of a tool. Here, if the amount of covering is the same when covering a beam like a 
rod spring in this way with a viscoelasticity layer and supporting it, it is known that the so-called division covering 
beam of a vibration-deadening operation which covered both ends so that the cavernous section might be formed 
in the center section of the beam is larger than the so-called central covering beam which covered only the 
center section of the beam. Therefore, as for the above-mentioned viscoelasticity layer, it is desirable to be 
divided and arranged in a tip [ of a rod spring ] and end face side. 
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[Example] Drawin g 1 thru/or drawin g 4 show one example at the time of using^is^rw^nti^^ra Loring bar In 
these drawings, the body 1 1 of a tool is a simple substance, or combines steel materials, cemented carbide, tool 
steel, or a P / M high speed steel in part, and is formed in the shape of a cylinder shaft, and the insertion hole 12 
of a cross-section round shape is formed even in the abbreviation center section of the body 1 1 of a tool 
concerned along with the axis O of this body 1 1 of a tool from the point. Moreover, the attachment screw hole 13 
is formed in the base of this insertion hole 12 along with the above-mentioned axis O. 
[0008] Furthermore, the rod spring 14 is loosely inserted in this insertion hole 12. This rod spring 14 is the 
member of the shape of an approximate circle column formed from steel materials etc., the male screw section 15 
is formed in that end face section, and the rod spring 14 concerned is supported by the body 1 1 of a tool by 
screwing this male screw section 15 on the above-mentioned attachment screw hole 13. Moreover, the stretching 
screw hole 16 is formed in the point of this rod spring 14 along with the above-mentioned axis O. In addition, the 
outer diameter of this rod spring 14 is set up smaller than the bore of the insertion hole 12, and cylinder-like 
space will be formed among both by this. Moreover, the die length of this rod spring 14 is in the condition which 
screwed the above-mentioned male screw section 15 on the attachment screw hole 13, and attached the rod 
spring 14 concerned in the body 1 1 of a tool, and it is set up so that the tip of the rod spring 14 may project 
more slightly than the tip of the body 1 1 of a tool. 

[0009] The cutting head 17 which consists of steel materials etc. is attached at the tip of this rod spring 14 
further again, and it is positioned at the tip of the body 1 1 of a tool. Adjustment of that strength with a bundle of 
this cutting head 17 is enabled [ that attachment and detachment for the rod spring 14 are free, and ] by 
screwing on the above-mentioned stretching screw hole 16 of the rod spring 14 the stretching screw 18 inserted 
in the cutting head 17 concerned. Furthermore, the chip mounting eye 19 is formed in the point of this cutting 
head 1 7, the throwaway tip 20 which changes from hard material, such as cemented carbide, to this chip mounting 
eye 19 is attached free [ attachment and detachment ] with the clamp screw 21, and cutting will be presented 
with the cutting edge 22 formed in this throwaway tip 20. 

[0010] And the friction absorption material 23 and 23 of the shape of a circular ring of a pair is joined to end face 
side 17A of this cutting head 17, and apical surface 11A of the body 1 1 of a tool which counters this end face 
side 1 7A, respectively. These friction absorption material 23 and 23 is formed [ both ] from the ceramics, copper, 
or PTFE processing material, and sliding of it is mutually enabled in the above-mentioned axis O direction by 
bolting the above-mentioned stretching screw 18 relatively [ direction / over this axis O / of a path / the 
contact possibility of and ]. 

[0011] On the other hand, the cylinder space of the above formed between the periphery of the rod spring 14 and 
the inner circumference of the insertion hole 1 2 is filled up with viscoelasticity material, and the viscoelasticity 
layers 24 and 24 are formed. Here, these viscoelasticity layers 24 and 24 consist of viscoelasticity material, such 
as a rubber system ingredient, a silicon system ingredient, an urethane system ingredient, or various adhesives, in 
this example, it will be divided into a tip [ of the rod spring 14 loosely inserted in the insertion hole 12 ], and end 
face side, and will be prepared, and the cavernous section 25 will be formed among these viscoelasticity layers 24 
and 24 of this. 

[0012] Like the conventional boring bar, the end face section of the body 1 1 of a tool will be held on the 
maintenance base 26 of a machine tool, and cutting will be presented with such a boring bar of a configuration. In 
cutting with such a boring bar, when vibration of BIBIRI etc. joins the edge of a blade, this vibration makes the 
variation rate of propagation, a cutting head 17, and the rod spring 14 carry out in the direction of a path over 
Axis O to a cutting head 17 from a throwaway tip 20, and is spread on the body 1 1 of a tool. 
[0013] Here, vibration spread on the body 1 1 of a tool from a cutting head 17 among the propagation paths of 
these vibration will be spread from a contact side with the contact side 23 of a cutting head 1 7 and the body 1 1 
of a tool, i.e., the friction absorption material joined to end face side 17of cutting head 17 A, and the friction 
absorption material 23 joined to apical surface 1 1 A of the body 1 1 of a tool. However, the friction absorption 
material 23 and 23 arranged in this contact side will slide and rub in the direction of a path over the above- 
mentioned axis O by vibration spread through this contact side, and frictional heat will occur by this. That is, the 
energy of vibration will be transformed into the heat energy by friction by sliding of these frictions absorption 
material 23 and 23, this vibrational energy spread from a cutting head 1 7 to the body 1 1 of a tool by the changed 
heat energy will be reduced, and vibration of the body 1 1 of a tool will be controlled as a result. 
[0014] It will be made to decrease vibration which is made to carry out the variation rate of the rod spring 14 
among the above-mentioned propagation-of-vibration paths, and gets across to the body 1 1 of a tool on the 
other hand by the suspension which consists of this rod spring 14 that has the spring effectiveness, and 
viscoelasticity layers 24 and 24 which have the damper effectiveness arranged in the perimeter of the rod spring 
14, and it will be controlled. By the way, if that amount of covering is the same when covering a supporting beam 
like this rod spring 14 with the above viscoelasticity layers 24 For example, the so-called central covering beam 
which covered only the center section of this beam, and a viscoelasticity layer are divided and covered to the 
both ends of a beam. In order that the viscoelasticity layer near the oscillating abdomen may not contribute to 
dissipation of vibrational energy, it is known for the so-called division covering beam by which the cavernous 



section was formed in the center section of the beam that ^£r one o/a viL^ion-£a^r^^o^eration is larger 
than the former. However, in this example, it is possible to attenuate effectively vibration which the 
viscoelasticity layer 24 is divided and arranged in the insertion hole 12 at the tip [ of the rod spring 14 ] and end 
face side, and the cavernous section 25 will be formed by this among both the viscoelasticity layers 24 and 24, 
therefore is spread for the rod spring 1 4. 

[0015] Thus, the absorption operation by the friction absorption material 23 and 23 which is infixed between the 
body 1 1 of a tool, and a cutting head 1 7 according to the boring bar of the above-mentioned configuration, When 
the object for decrease Shinsaku by the viscoelasticity layers 24 and 24 formed between the rod spring 14 and 
the insertion hole 12 works in multiplication It can stop effectively that vibration transmitted from a throwaway tip 
20 to a cutting head 17 at the time of cutting spreads on the body 1 1 of a tool, and improvement of the stability 
limit to the vibration as the whole tool can be aimed at. And while being able to suppress generating of BIBIRI also 
in high cutting conditions by this and being able to aim at improvement in finishing profile irregularity, even if it 
sets up greatly ejection die-length L from the maintenance base 27 of the body 1 1 of a tool in the case of deep 
hole machining etc., it becomes possible to perform cutting protected and stabilized [ that intense chatter 
vibration arises and ] on the body 1 1 of a tool. 

[0016] Moreover, according to the boring bar of this example, it is possible to adjust the contact pressure force 
of both the frictions absorption material 23 and 23 by the side of the strength 1 7 with a bundle to the rod spring 
14 of a cutting head 1 7, i.e., a cutting head, and the body 1 1 of a tool with a stretching screw 18, and the 
magnitude of the absorption operation by both the frictions absorption material 23 and 23 can be adjusted by this. 
With this, and the configuration of the body 1 1 of a tool, or the cutting head 17 or the rod spring 14, By adjusting 
the rigidity of the whole tool or setting up suitably the quality of the material of viscoelasticity material, the 
amount of covering of the viscoelasticity layers 24 and 24, etc. which set up the quality of the material etc. 
suitably and constitute the viscoelasticity layer 24 It becomes possible to tune finely so that the absorption 
operation by the friction absorption material 23 and 23 and the object for decrease Shinsaku by the 
viscoelasticity layers 24 and 24 may act most effectively, and the optimal vibration isolation effectiveness 
according to cutting conditions etc. can be succeeded. 

[0017] In addition, although the viscoelasticity layers 24 and 24 were divided and arranged in the both ends of the 
rod spring 14 in the cylinder space of the above formed in the insertion hole 12 in this example, depending on the 
case, it is filled up with viscoelasticity material over this whole space, and the viscoelasticity layer 24 is not 
formed or it does not matter as other arrangement. Moreover, although the male screw section 1 5 was screwed 
on the attachment screw hole 13 which formed so that opening of the insertion hole 12 might be carried out only 
at the tip of the body 1 1 of a tool, and was formed in the base of this insertion hole 12 and the rod spring 14 was 
supported on the body 1 1 of a tool in this example, it is not necessary to necessarily take such a configuration. 
[0018] For example, dra win g 5 thru/or drawing 8 have allotted the same sign to the same part as the example 
which shows other examples of this invention and was shown in drawin g 1 thru/or drawin g 4 . In this example, the 
insertion hole 32 is installed so that opening may be carried out to the both ends of the body 31 of a tool along 
the direction of axis O of the shaft-like body 31 of a tool, and the rod spring 34 with which the flange 33 was 
formed in the end face section is loosely inserted in this insertion hole 32. The annular supporter 35 is formed in 
the above-mentioned direction center section of axis O of the insertion hole 32 at the body 31 of a tool so that it 
may project in the direction inside of a path to this axis O, that center of the periphery section is fitted in this 
supporter 35, and the rod spring 34 is supported by the body 31 of a tool. 

[0019] Moreover, while the friction absorption material 23 and 23 of a pair is joined to end face side 17A of a 
cutting head 17, and apical surface 31 A of the body 31 of a tool which counters this end face side 17A like the 
above-mentioned conventional example in this example The friction absorption material 36 and 36 of other 
circular ring-like pairs is arranged in end face side 31 B of the body 31 of a tool, and apical surface 33A of the 
above-mentioned flange 33 of the rod spring 34 which counters this end face side 31 B, respectively. The friction 
absorption material [ besides these ] 36 and 36 as well as the above-mentioned friction absorption material 23 
and 23 is both formed from the ceramics, copper, or PTFE processing material. And by screwing a stretching 
screw 18 on the stretching screw hole 16 of the rod spring 34, and bolting it in this example The body 31 of a tool 
is ****(ed) by a cutting head 1 7 and the flange 33 of the rod spring 34 in the direction of axis O. And sliding of 
the friction absorption material 23 and 23 and other friction absorption material 36 and 36 is mutually enabled in 
the direction of axis O in this condition at each relatively [ direction / over this axis O / of a path / the contact 
possibility of and ]. 

[0020] Furthermore, it fills up with the viscoelasticity material to which this example also changes from a rubber 
system ingredient, a silicon system ingredient, an urethane system ingredient, or various adhesives to the space 
between the periphery of the rod spring 34, and the inner circumference of the insertion hole 32, the 
viscoelasticity layers 37 and 37 divided into the tip [ of the rod spring 34 ] and end face side are formed, and the 
cavernous section 38 is formed among these viscoelasticity layers 37 and 37. 

[0021] It is made to decrease vibration to which vibration spread from the contact side of a cutting head 17 and 
the body 31 of a tool among vibration to which it is transmitted from the throwaway tip 20 formed in the cutting 



head 17,*and the variation rate of a cutting head 17 and the rod spring 34 is carried out is reduced according to 
an absorption operation with the friction absorption material 23 and 23, and the variation rate of the rod spring 34 
is carried out also in the boring bar of such a configuration by the viscoelasticity layers 37 and 37. In addition, in 
this example, the flange 33 is formed in the end face section of the rod spring 34, and when the friction 
absorption material 36 and 36 of other pairs which are prepared in end face side 31 B of the body 31 of a tool and 
apical surface 33A of this flange 33, and contact each other slides and rubs by vibration of the rod spring 34, 
vibration of the rod spring 34 is changed into frictional heat. Thus, according to this example, vibration of the rod 
spring 34 can be made to reduce also according to the absorption operation by the friction absorption material 36 
and 36 of other pairs, and it becomes possible to raise further the stability limit over vibration of the boring bar 
concerned by this. 

[0022] Furthermore, this example also adjusts the strength with a bundle by the stretching screw 18, and adjusts 
the absorption operation by the friction absorption material 23 and 23 or other friction absorption material 36 and 
36, or By setting up suitably the configuration of each part material which constitutes the boring bar concerned, 
the quality of the material, etc., adjusting tool rigidity or setting up suitably the amount of covering of the quality 
of the material of viscoelasticity material, or the viscoelasticity layers 37 and 37 It is possible to tune the 
absorption operation by the friction absorption material 23 and 36 and the object for decrease Shinsaku by the 
viscoelasticity layer 37 finely. In addition, in this example, the rod spring 34 is supported by the body 31 of a tool 
with the annular supporter 35 formed in the insertion hole 32, and the above-mentioned object for decrease 
Shinsaku can be finely tuned also by setting up suitably the number of these supporters 35, the width of face 
delta of a location or this supporter 35, etc. For this reason, according to this example, the depressor effect of 
the optimal vibration can be acquired according to the cutting conditions of the larger range. 
[0023] In addition, although considered as the configuration which formed the supporter 35 in the insertion hole 
32 of the body 31 of a tool as mentioned above in this example, you may be the configuration of not forming such 
a supporter. Moreover, what fixed to the body 31 of a tool or the rod spring 34 the ring by which could really be 
formed in a body 31 of a tool like this example, and another object shaping was carried out is sufficient as this 
supporter. Furthermore, although the viscoelasticity layer 37 was divided and formed in the tip [ of the rod spring 
34 ], and end face side in this example, this may be continued and prepared in the whole rod spring 34, and it may 
divide a tip [ of the rod spring 34 ], and end face side more than three parts with the center section of the 
supporter 35 circumference, or it, and you may arrange. 
[0024] 

[Effect of the Invention] As explained above, according to this invention, the absorption operation by the friction 
absorption material arranged in the contact side of a cutting head and the body of a tool and the object for 
decrease Shinsaku by the viscoelasticity layer formed in the perimeter of a rod spring enable it to raise the 
stability limit over vibration of the cutting tool concerned. And also in high cutting conditions, generating of BIBIRI 
etc. can be prevented by this, and improvement in finishing profile irregularity can be aimed at. Moreover, the 
optimal oscillating depressor effect according to cutting conditions can also be acquired by adjusting suitably the 
contact pressure force of the rigidity of the whole tool, or each friction absorption material or the quality of the 
material of the viscoelasticity material which forms a viscoelasticity layer, arrangement, etc. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the sectional view of the boring bar in which one example of this invention is shown. 
[ Drawin g 2] It is a front view from the tool tip side of the example shown in drawin g 1 . 
[ Drawin g 3] It is the side elevation of the point of the example shown in drawin g 1 . 
[ Drawin g 4] It is YY sectional view of the example shown in drawin g 1 . 

[ Drawin g 5] It is the sectional view of the boring bar in which other one example of this invention is shown. 
[ Drawin g 6] It is a front view from the tool tip side of the example shown in drawin g 5 . 
[ Drawin g 7] It is the side elevation of the point of the example shown in drawin g 5 . 
[ Drawin g 8] It is ZZ sectional view of the example shown in drawin g 5 . 
[ Drawin g 9] It is the sectional view of the conventional boring bar. 

[ Drawin g 10 ] It is a front view from the tool tip side of the conventional example shown in drawin g 9 . 

[ Drawin g 1 1 ] It is the side elevation of the point of the conventional example shown in drawin g 9 . 

[ Drawin g 12 ] It is XX sectional view of the conventional example shown in drawin g 9 . 

[Description of Notations] 

1, 11, 31 Body of a tool 

2 1 7 Cutting head 

4 20 Throwaway tip 

12 32 Insertion hole 

14 34 Rod spring 

18 Stretching Screw 

23 36 Friction absorption material 

24 37 Viscoelasticity layer 

25 38 Cavernous section 
33 Flange 

35 Supporter 

O Body axis of a tool 

L The ejection die length of a boring bar 
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